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(54) DETECTOR FOR HIDDEN EXPLOSIVE OR NARCOTIC 

(57)Abstract: 

PURPOSE: To detect a hidden explosive or 
narcotic by collecting particulates of discharged 
substance from the hidden explosives or a 
narcotic, heating them, vaporizing them and 
analyzing them with an ion mobility 
spectroscopic analyzer. 

CONSTITUTION: A very small quantity of vapor 
is exhaled from the hidden explosive or the 
narcotic and adsorbed on the surface of dusts 
adhered to clothes, bags and other baggage. The 
dusts adhering to the baggage is collected by a 
vacuum hose connected to an inlet part 21 of a 
particle collecting cyclone 20. The particles 
collected pass through the cyclone 20 and are 
concentrated in a conical bottom part, and then 
accumulated on a frit 31 after passing through 
an opening part 28. By heating the frit 31, the vapor is sent into an ion mobility 
analyzer, so that the explosive or the narcotic is detected. 
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[4*fFW*«>t6H] 

(a) ±|2«iSr*r^/£!S:4S^C,^gfEt ioT&^-SrUX 

(b) EiRbfctt^-Sri|Jl*fit«-C«l*aff±k:*taS-a:fc 
r«>ft*ttEfl:«r-f^-vjilti*»3t»«r* (IMS) ©A 

psbkebu 

(c) i«5W , *i'*«iie^3t»«T««)AP««)3fi<-e±E 

(d) «»$-frfc*KS:^«+lc|fi«#S-fr, fi^roS^ 
r. ±12^ ^>atbffi55-^*f5IO-Y -*^\YM. 

mft^m-D xm& x^itmm. <»m&&mfe* a. 

[if#3i2] ±12 (d)«»-ea«Lfctt«*tt#-f.&© 

mm&ytftm&<n ku7 hE«<DAP$Bu:8a&£*vt k 

y 7 h#*SE&^/*Ll.o8&:E#;*ro^A§g«&#L-C 

TKIE-TS -C8fefl^7 y — * Srflff 5 <fc 

5 K^oTV^if sfUS 2 dfBfJw^m, 

&%$t%r&<r>x p as 1 4 *^itm® t <r>mz i±±i2&t- 
&*B#f3:tt bftrv^ff #5 i ~ 3 <75v>-rn^-^(-fa 

[»*«6] ±12 (c)a»*i3J:tJt (d)g-|5g*(r-hS2iK 
JWJE*CJDto5iaiei, -f *^fitt«55-3t»«f*©AD 

t &m&i<omg\zm& • sw-t-sft 1 - 5 ro<^-f ft 

-C?^IH ^ tf i: S £> ft 5 ■& <D m m #> h StT- * 0 HX L , 
±15 (c)SHt*S±tf (d)aRt-Cft*jJE(t:fctt 300lCOi& 

mzmmv, 4 *^M,mg.9r%9rm$s<nxun*: 300X: 
hEiSHs .sim;*- wise®* 2z<fc<n]&M\z.mn\,. m 



tri:.I.fcn-5%p D p<75ilia^b&T-Sr[H]i|3tb. ±IS (c)a 

U ^^§»S#3te##r3§£>AP8B£#-J HS'Cwtg.g 
fc«6# L, rco-i' K!) 7 h W$L 

6 KEgc^S:. 

[»**8] JblE (c)»»-eifc*flt#«rl& 100-450 <C 

(om,m<o^A\ziBm\^. ±ie w sums .to* (d)aprc- 

^*>JJ»*#3lMM^roAn«0>ffi*«: 100-450 <C 

KU 7 hE«*3«tW^-WkE«K»igjeS: 100-300 *C 
<7}fSfflwi£glrj$L#-f 5 if #5 1-7 <m vf ti/^-Jl K 

[3**^9] ±12 (d)aptT*S^ISi#-r5(OSr^<*fc 
ft Id. ±12 (bjaPt-C^V^HX^^fe^^ilftiA* 
ft -5 ^ii^itt WigiittT'Wfife $ ftT V > 3 18*5 1 ~ 8 <n 

[it*JSl0] ±12 (a)S»-C, ft^-*sW4A«oiHjiR«lt 
Jd J: o TiR* S ft 5 if 9 IdiEfcW^ffic 

±12 (a)a»-e, «i*tt*oT^b!R§i 

Lr±IEiSiliWdi&^S:§|#ji^B.oa«)iitpi9*SI 

i»#q[i2] ±12 (a)t(b) &m#mm<o*4w&.7 4 
fr#xmfcZfr%&&m**:R^x%mz^ 

PgSJw-fes' hi-5ff^9~lUdl2«(0^fe 0 
ftfc^Ii!)^®±ic:^ltbixT*3»?, ±12 (a)ap&^^l 

rofc*te«-?3afcu -w<d (a)a^<D^Tmtd, ±12^1 

^3t»«rS©AP«IJ«)jfi»«)» 2 <7)^»ig(cia@-r5 

-tz> fcfetc:±l2ilx*teB^ib * if 9 ~n<E»v> 
-fn75^-5ic:f2«co^5* 0 
[|f*«14] ±IElR*ffi«i:±ialWB(£«4:*s±IE^r«i 

[if*«15] ±12 (d)apgmid±l2^feg(7)[H]HX^ 
Sr^3WffiK^»U, ^<Ote«-eHX*J£t*:&£ b»d« 

Sr^afei-SiiiDoapgS-ff 5 if *ril3Sfc»4l4tdf2*<7? 

[if*5l6] ±12 (e)S««te«l*aflE$:±ffi«3 0>(fc 

if *5i5Jc|2«(7>*i* 0 
[if*«17] ±S2Blft^ffii4S^Sv^-7'^fclilHlte5 : - 
-y/Hw J; o S n5SS *^13— 16(7?^-fft^— 5 
lc|2^O^-fe 0 

111*3^^-^^13 □p< ; ?>'roV^-fft*^lO-efc5if*3S3 



(3) 
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IS!*^19] tStjEtfxtf. tested *><o±i&sai*S:*: 

mi' i. o T 9J fcftiJW $ ixT v % ^ If #^ 9 
[»**21] ±IB (c)S»^JR*aff^7^^»»**L 

[W#*22] _bE (d)g^t% J*#:fc 

[ff**l23] APSf5£, >f^^KE«t x KJ7MS* 

Si:; w^^^g»«5>3fe^WS<^ia^^^ffigT-5K 
■f - SriD^-r § r k i o -ctt^a* & 4Mf $rft% £ -& 5 fc 

»*r«j|&UT±IB-eill»Lfc«ir*:IH[#U -eftW*- 

fc#r*»#*23teE**>S«. 
[ ft **25 ] _bfiffl*#fci»B Sm* tf - >- A ft«#3t# W» 

(D 9 -f ^H>f * i/s«DW> 3 o A P SBl^WK S *x 

Bo 

[»**26] >f tyan*»36»«« I MS «)AP««? 

$ MzMfrfr Z <D^<DMm k ffi&ir 5 X 5 ft o T v ^ 4 
B*gi23-25OV^md^-«^E«O«« 0 

7<Z<Dp5±i~Z> @<D»aM,^jB&#LTV*3»#«23'- 

^ tm-emik s nr a »*«27^ e® 



[111**29] ^tylitm^^APasi^y^ 
tfx at«cB[# b fcfe^ f± A P -cr <£> ^ ^ffl p°p ic« ^ 

Bo 

^a»*^3t5>«f^APgp, *<DF»7 h»*5±V>f 

^fc«J«Ur^*<0|tt#fcBSCJc3^ftoTV^BI** 
27^ tt28KlE«oaS«. 

^>I3 ofitB k -bEHURffiK i oPfltc:^ 4 cofig ^ 
Bo 

[XnoBMlftKH] 

[00 0 1] 

^M^O^^f 3~>'SaW)&.5$ytt\' (ion mobilityspectromet 
er, IMS) V ^T^*f r S fc^O^ $ tlfcflHS«£ fete 

[00 0 2] 

yj-t-^of H^mii-eA^tB^ftoTW^feJtWS 

^^PtfSiSJ^fcMwftS. TNT^DNT^tt^ E GD 
N, C-4. 7k-^>/^ 7 U -^^^ 3 >^ ^ 
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[0 0 0 3] y (Anthony Barringer) <7)*d 

#«F» 3,768,302-5§-{wf±, 

b (D&mz&vom^ t »*ft*aaEfcBBi-s t <£> -e*> * 

*H#fF^ 3, 759, 617-§-<7}fg 6 ^25~27fT^fi 

r**Wtt*!ll J WH6«<o*Hi<o J: 9 ftttoi&RIHSi&K: 

£ 3,768,302-§-CO^6^. ^59-64^i^« r**?^ 

[0 0 0 4] U>f KWeil M. Reid)^CD*^*@#fp 
SB 4,580,440*, ^4, 718,268 *Jrte:, fttit&tVXW 

a*® k oiB a fe 5 wmmm ts tiX 1 * 

t#b*l£ 0 «*^bl»tt^tEiRU^:a^rfelBjHnia7 
^^-H^ffSt^Stt^o 4,580,440 
-§-£11 4 f 718,26J5#-T-fi:«a:^*f^fflv>bix-5o 

«tt (TNT, RDX, PETNf) ^K7y^ (=»;& 



-<-c*«fc:/j% * t *o^«»t*# btt 

So 

[0 0 0 5] *B«FfF3l 3, 128, 6l9*lCte, jKftr* * 

(40-140 t) ^v^-s&b*K t:^f-y±l^ 

T, SBA^SriCBft (140-160 °C) ^YW^Ait, 
£itS 0 &V>T% ^t^nfc^liT/U^V^fef^y 
##rS§^j£bn-5 0 

[0 0 0 6] *B^fF^ 3, 788, 479-§-ta±Saft<TCK» 
v yiy=LM^^^tX^^±\^^y/\y(D^m-to R3£ 

blester itr, Rl^-[dofit§2o^yx 
So H**rSb»J:|H!*KbriMbSS«rt^atO, 

b^SteSit-CRSftaiSfi^ AH, RSO*H^»i 
-9-S0 rco^pgT, »**^b«U^*^^S:R«^l¥ 
KMt^r fc36S-e#5««fcftoTV^S. *a#rFm 

4,055,987-^JC(i N ^#:^n-^ h^77^^b^gffifS 

s nx t - ^ — sriBia-rs liiao -c*tt* $ n 
y aibtu ^7) 5 ^^^;>ft:$nSo « 

4, 055, 987«g-fiJblEO*S#f|F» 3, 128, 619-^*3 «t Xffg 
3, 788, 479** «<W"^^H:ft*IS*^b5> 

[0 0 0 7] tt< a*oft*^**tlli"«oic:#fc# 
fflft*«H:-r^-v*»«aktM6-e*>« 0 r^msti- 

S^C0Tf-fetCftoTV>S 0 ^^^7 — (Glenn E. Sp 
angler) C0*H#fR^4, 311, 669 €"fe<tU?® 4,551,624 

TV>So cnb^#ff^tt«Ui»^»f^iSS^RMS*b 
TV^So ^^^^7 — (Glenn E. Spangler) t-IEtt^^ 
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w^m^t* * y ir-#* sr^^r-r *^*»«*uj« 

M^y y K^b= u^^«ffi*-eo>f ^-^o*6SI«fIB4- 

^^Diwr^^wt Ky ^ h^-^w^rt— 

^**jJI5o *->-ofi»fi (mobility) f±-t<a«£te: 
[ooo8] ilx*-e©>f*^*tb*»*«-ef4. 

#«\ »»»H«Pt*:>r*^*»*ft;*» (IMS 
[0 0 0 9] 



BOMoittfi, >{*'^&SbftVi& (IMS) 
tittrnz^^x, r:ttbo»KdS|S$ixTv^E«a 

ffij^LT, *^lHliRa36«IMS»W»©APWciE»-t- 
ttW&«'*r»S*; «E*Ufc4feftS:IMS^rtSB 

1 o(0@iRjK^ i M S CDAnmzftm-fZ) £ o £ 
tiZ £ . ±IB«tt»llt»©iSffl^T«cW*J^|gjRtt^fc 

[0 0 10] 

— ^^[Hj^L, lilted— ^/K7?*ffiS:«tt^Bt*05i£SB 

b ±BA n «fc:ac» LfcSR 2 ^ffigtc < 5 ± 5 
AD^LT, te»i«^f)«^If^TAP 

2 0iSv^«JBES:^-t-5^Si:S:«iTV^ 0 #^bv> 
[0011] *%PJ<D^fcJSiJO*J6ffi^T'^^-^S»j 
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t^^nyit 4>&< 1 1 2o<D7 y ^ hSril^lEUE^ 
l~z><D7 V y h^±fSAPa5^3£^co±fS^y y b&m 

y y h^^fSv^gt^DiftLx^ ±iE«tfi^7y y 

llOi£tftS7!l y h<7>^S£±#£ii:5?gl cd^ 
ft ^ * 2 OteV >ft«UE £ 3 ^ff £^ £ it 5 £ 9 
V^*2 0ift**-e±IB7y y hOlWt±#S-fr5*ft 

©I"* -toftfcOfc:, te^F-SESrU— 

X. HIiRUfc*i^*:IK»S-frsr fct-e#S. Sfc, IK 

fc* A>Mb-C«Eft«r^ft$««ftlV«:l»< :itt* 

[0 0 12] 

Ha*lttAP«12i:,-»SK«i5i:, -Y^Ky^HS 

^y y K3fiRiCIE:«l5rt<o>f ^-^fcy— ;* 5 ^r-Y^-^ 
Ky 7 hE«l6fc<0MfcE«ShTi,^. -Y^-^ty- 
* 5 ii- y ^^<Dtkft&mGLf&*Ni<DJ: 5 4 13 tfcT-ji £ 
*5ttJp|-T-«fi8:"fS^i:^"e#5o Bifc:*Utl*aj* 

tmf&Zth, f-^^^^APSPH^iliii-^o ff9 

^e>st$nfcKai^^-f y ir—#;* 

l^vl3(^rt{S!l*es±S:iiigb, APll£iioXSJ£-f * 



* te&S^ -r w^isrt -e-Y *->"ft; y — * 5 J: o X 
fcJ±£3M?0>*R#;* 8 LtSiSf W<i5(r 

ztzMz^ mm^^^ if 4 &&&^*>s<is<D 

^yir-^-Cfct?. ro^tttt*7L7«raoT*m 
>v<i5fc*ffljLfc^y y K3 (r^^y s/ K3tt>f 

[0 0 1 3} ^yyKSfcft^M^t 

\-±m-f^r^<0-{^^ Ky 7 MK«l6*lcA9 , 3 ^ 
^^S®3tCfRj^oXjD5S$tl^o Ky "7 hE^i6rt(D 

K(descrete time) rt^«T1"5o r^Hli^^y 
60^"SlA^*^#i-^(7?X% ^ ^^^®^2tCllJ^ 
bfc-f ^^«3SSr«:^sr^^X^5o ^ff6^^b 

XV^v>1^^yu^$:JK^7L7SrilbX Ky 7 M2« 
[0014] ±XL<D4 ^-^*H« l x-te> y7'uyi3^ 

^x«^sns«-&^^AP«ii^a:«i!tit$tL5 0 
[0015] »sn^«»«i^bfi«ia*<^ 
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AQgBfciSltAft, ^yfeftfrb&btitz&m 

[0 0 1 6] (212. i3fl*8Bl:j;5ty^i; 

bT*3 9, 8 2f4ig@£_b;^bjLfc8® 

^o^20»Aa»2lS:«it, r<BAn»21fc:ri, ^ 
^ Di^jE&Ste^U— h22(^Hnffl28— £j£tfX1^ 

r^y y h3i±lc*t8ff «. **>^u~h22©T0EWB 

7"— ^23±ICli40<7)7y y f>3l, 32, 33. 34^iE® 
£*LXl>5 0 #7jj/ h3K 32, 33. 34fi#^ *««i:7 

^^.-e»« $ MzJ&Wim t - * — fc: J: o TM * n . 
#bxv>s 0 7y v h3i«y<-*3i J _bKEfi$*i. m 

y^23CQHngB<^^^ASnxi^ 0 ffico^y 
5/ h32, 33. 34<b^:tLb(D-<— ^ (8^(4^— *33' ^ 

/T^ntv^) tt#fl8##3l^t>oi:IBC-e, [hISx— 
— ^23ttT^3t»^U— h26SrSilbT#Wcv'^7 

oX[H]fc£;ft5o ^(D^-^fiyt7 h24, 25£^bX 

lH]te^~-:7VWc:igS£;ft,Xi^ 0 d^S^x— 
90° Se-T^^. 7!i y h31(i^:Ofj07y h32^i 
*TV^cffifffC^lb$ix. r<0^y y h32(l-f^->a®J 
S#7fc##fS£ IMS<DAPf|5<7?ST^fcSo 
[0017184,85,86(1, 



ims 60 i«*snTv^o 
60f±«TT-§¥tt^KMi-s-y-^^uAaffl62i:, :w 
P6862±JcKit bfrfc-f Jr^ik^^ w<64t . ^ ^~ 
^k^^v^64±^KttbixircKy 7 h*66<kSr^-e 
¥«4ifc*l§<D««: bfciK*&#f4#Jg#-l§-68X 
M;&WK:8;^£*LX^5o ^OiiX*^co#M^^coV> 

<n#9 h72£H»;tfct: — * — 70d5E«S^TV^ o IEJE 
<fc o TR3I -7 4 yu*764r«o X 

— >^:x^78k:i£b*i5 0 Z.<D-f—is* ls?78\Z&!£Jj 
v?80 £ **Kl#*1-a fctfXDfg 1 JE^Sg b#82 ^ ^> 
&9otf b;ftX^<5 0 v^:/^78GQ3?l <£>^-f ^84 
K fit* 1 £E*ffil»#86 1 7 << /\s*88 1 #fttt btuXV^ 
5<, Z<D?4 ;/84(4 Ky 7 Ky 7 btf^AuM 

90fcS^£*LXV^ o » 2<^7^ ^9214-^— ^^^^78 
£^ N72£<7>M«:»«bXl>5 0 ^(0^2(0^4^92 
\aZM 2 JE^*J^|3#94 1 ~7 4 96 <t riSRtf btbT V > 
•So W3 07-f ^98tt, ^^^^78^. ^f^yfc^ 
^^<64<7?AP$P 100i:^SEjttS^-CV^o C<D-f^->- 

l^^^o *3^>7^^98^ttffiHliJ# 102<h, t— 

104<b, ttEttSfcttKSHfrttSLfciKMr (permeati 
on tube) 106i:^|S:ftb^TV^S o mb^Efeifc 
ttltjUtt, AD^^nfc^{Cl-^a:^^>Y^98^^bT^ 

*«t"^»a-t"«o ^oT, AP35 loo^r^br-r^-wt: 
^ -V ^^64f lr AS^Sfc ^ $ tifcmiE 

lHfclttJEfctf— 5? 118^flE*JS^b# 120 
TV^^ 0 ^fc. jE^ftfJ^)# 124ttt*J0 7^^^126 t 

s:(tbnTi>s 0 

[00 18] 85. 86(4. APa562^r, fc— 70£ 
APgl562(4-f ^-W^^^64— CO^^S 
§U 132ft*-t"5^35« 130-e«#$ftT*3 9, 7Kt 1 
30<DteSa5l34 tt^flfl^7y^l-ffi*:bTV>S 0 4 
T'c, ^Jg* 130OJS® 136ttW*Sixr3pbftll**St 
i^Ltl^o 535* 130(4. ^3£fP<OAQ«<Di» 
A© l38t0fafflft^««ri-S>5:»ofc-*--S:«*.fc 
^^-y^N^v?>-^ (8^i*) rt^iRSSn-CV^So 
t— 70(4^^>-u^liXf^b4xfcy ^^^#a5p D n 

i&S^^St&S^rSfc^^^g 142, «x.tf«Kf^» 



(8) 
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yuy-r k i42^sg»snx. Sfits&n^ 140^7 y * h 

h72#APtf 138*C;ftLT^§t£ft5 0 »CV^\ 

^/^Wtt, 2 (dispersion) 1^ 

fc, ^7^»*67>fyu^SrjKj llO'C^iDjlRbTtt^e) 
EGDN«r#»£l*\ #CV>T% ffl*S:«j 200"CK:AD!Rb 

»»S:SltS<, i«aaT*fi^<!?-rsEDGN^J:5* 

mmy-** ? /l*X\ 110 tt'EGDN^f^ 200°C 
r<fi^flW^^»*JBMrS*5."*H^» 4,718,2 

«oy ^ h^iE«snrv^5 0 r<D#ff<artgtt#Rw 

[0019] ±&kmmz>(*^£ t nB[ftftftVr&6o& 
YEmztih* «ot," K#^^«isfB 2 07^^92^ ^ 
^ h72irSriio-CSie>tL, «#S*tfc7 V y h3l£ili§ 
LTAP**138 fcAS« £OAnW.138ttWail* 

✓<64l*llC A 19 , r T**a*^*njstfcfc: ± o r-r ^- Wfc 

l"<64t3i:Xfi KU7 t^66t), KTTRWtSSr 
3 <zj 7 ^98 SrlStf 3 r. £ K J; o 

&^%&JEtfx&7^>9S&ftVX^ALXM7£&ft 
Sbv\ *SVM± % fcSfcSr&tftaii-aBSfcAP 100£ 

^ t tKH^ *»At 5 r 1 1 -e# s 0 j*^M,mm. 

#3fe##r3& IMS 60 SrfEBLT^afBtt. ^^^ffiT 
UGt^'O' 112Srj^Sft«ffi*tJWcbT# 
^ 110$r"r^>o 
[00 2 0] *«?BT?fl, f^w^ftyi»^M*f 



60 ^tc:fir^ASOS:KCfc*-?:^«? 
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